Materials and Methods

23
The density of the biofilms was recorded at 540 nm using an ELISA reader (Labsystems were analyzed in duplicates. 
Mucus adhesion assay
15
Adhesion to mucus was carried out as described previously (29, 30). GG was grown in MRS-G 16 and MRS-F with H 3 -thymidine for metabolic labeling in planktonic and biofilm forms as 17 described above in section 2.4 (1-DE immunoblotting). Briefly, the planktonic and biofilm cells 18 were first washed with a low pH buffer (100 mM sodium acetate, pH 4.7), which prevented the 19 release of adhesive moonlighting proteins (cytoplasmic proteins) from the cell surfaces. Then,
20
the washed cells were allowed to bind the porcine mucin immobilized onto microtiter plate wells.
21
After washing the cells to remove non-adherent cells, the radioactivity of the adherent cells was variance t-test was used to determine significant differences between selected samples. incubating the cell suspension with 5 mM EDTA for a few minutes prior to the addition of Leu-
19
pNA. Reactions were incubated at 37 °C for 5 min -25 min and stopped with 800 µl of 30%
20
(v/v) acetic acid. After centrifugation (8000×g, 5 min), the absorbance was measured at 410 nm.
21
The specific aminopeptidase activity was calculated by dividing the absorbance change at 410 22 nm by the reaction time used for Leu-pNA hydrolysis and the optical density of the cells (OD540).
23
An unequal variance t-test was used to determine significant differences between selected 24 samples. contained proportionally more living cells than those grown on glc ( Figure 1B ). In addition, the 9 biofilm formation efficiency was higher on hydrophilic polystyrene than hydrophilic glass under 10 the conditions used (data not shown).
12
Growth mode-and carbon source-induced changes in cell-surface antigenicity
13
The surface antigenicity of GG cells grown in biofilm and planktonic states in MRS-G and MRS- biofilm growth had no effect on surface-antigenicity, whereas the surface-antigenicity increased biofilm forms on frc increases the overall surface-antigenicity of GG along with the specific 1 production of small-molecular-weight antigens, while a larger protein was specifically produced 2 by biofilm cells growing on both carbon sources.
4
Identifying the surfaceomes of GG cultured under different conditions 5 We previously demonstrated that the biofilm formation of GG is mainly protein-mediated (19) .
6
To explore this further, the biofilm-associated surfaceomes were identified by LC-MS/MS and 7 identified proteins (p < 0.05) are listed in Identifying specific changes in protein abundance 1 The identification data were next compared to screen for individual growth mode-and carbon YP_003172119.1 and YP_003170467.1) were also found to be specific to frc-biofilm surfaces.
22
The classical surface proteins, such as a 70-kDa penicillin-binding protein (PbB3) and a 28-kDa
23
Aes lipase, were specific to frc-biofilm surfaces and, based on the emPAI values were predicted 24 to be produced at low levels under these conditions. Leucyl-tRNA synthetase (LeuS) and 25 glutamine transport (GlnQ) were specifically identified from glc-biofilm surfaces. Protein 26 identifications specific to planktonic cells growing on glc included the shaft pilin subunit SpaA, 1 encoded by the spaCBA pilin operon (12). RplX, were detected as moonlighting proteins specific to frc-associated cells. From these, the 4 greatest differences were associated with RplX, the ABC transporters for metal ion binding 5 (YP_003172169.1) and oligopeptide uptake (OppA, YP_003169947.1), the 78-kDa MdoB 6 paralog and the penicillin-binding proteins PbP2X-like and PbP2, which all displayed over two-7 fold higher abundances during biofilm growth compared to planktonic growth on frc. to be ~5-times more abundant on planktonic cells on both carbon sources. of the pilus structure in the observed differences, we also monitored the SpaC abundances on 22 each GG cell type. As shown in Figure 5B , the highest abundance of SpaC was detected on the 
26
Comparing the frc-and glc-associated surfaceomes implied that the export of these nonclassical been reported to have binding sites for both the TF and the signal recognition particle, which is 26 thought to aid in protein export to the cell membrane (55 The rmlABCD operon products, involved in the synthesis of O-antigen lipopolysaccharide (60), bacteria. The rhamnose moiety has also been shown to bind specific moonlighters (e.g., ENO
10
and 58 other potential moonlighters) at the bacterial cell surface, proposing that rhamnose-11 mediated anchoring is a general mechanism for anchoring the moonlighting proteins to the cell 12 surface in bacteria (62).
13
The specific appearance of MdoB, a phosphoglycerol transferase involved in the biosynthesis of AbpE, Cad and CamS), peptidoglycan hydrolases (e.g., the NlpC/P60), mucus-binding factor 
22
A recent study highlighted an important role of glc and frc, carbohydrates prevalent in the
23
Western diet, in regulating the colonization of a beneficial microbe independent of supplying 24 these carbohydrates to the intestinal microbiota (26). In that study, both frc and glc, but not 25 prebiotics such as fructo-oligosaccharides, were found to silence the two-component system 
Conclusions
12
The present study provides the first in-depth comparison of the planktonic-and biofilm matrix- 
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